Tests of N.A.C.A. airfoils in the variable-density wind tunnel Series 24 by WARD KENNETH E & Jacobs, Eastman N
!,
-. ..-7---,; \--A- 1
f
I
.
i
‘“l
.,
,
No. 404
——
-.
.
S3RIES24
3% XastmanX. Jacobs and Kenneth=. Ifard
Langley MemorialAeronauticalLaboratory
FHJEICOPY .
Tolwwmd-te “
thetilesoftheism~
MAmyunM”
w -.. &
Tfashington
January,1932
.
{
.
---
.../
https://ntrs.nasa.gov/search.jsp?R=19930081154 2020-03-17T04:07:18+00:00Z
. ...3E!===3 1176013623898
~WH~~.~%ffi,sNo?:,,,lTo,*..404.....-.;!’:’!i;-:,-:-.% .. - ,.. .,--... ... .;;..-. ~.-:.,, ,- .. .. .. -.,:..->.. . ..’’/.... -~ .. . . . ,..,. ..-r.a ,? . ... . .. ., : , .. .. .. . ~, . . . . . ..- :.
-- .: .</ :: t+ :2-2 .. ..~,.’..+:... ....r> ‘.+”ZA..:..-.“.:-,:?.-.: -,.:.?.?:’?!:.‘, .. . . . . .. . --- .- .:4. . ..,.. , - . .,
,.,
y T$m,-: ,.. ,T~STS..OF ;K,,‘A:”’O.k;-AIRFO_fIJS:.33?ti~~,:.;~}: ;.“::.“. .“--.
.....,
.,. .;------...---.. .. ....
..
..:.- ,). ,~,
..
,: .-. .“- ;.-::..7. ~,, .: . . ... ......, ..- .\ ., ;----
S-MZE:S24’ ~ >- -.;::”,, ,,”;:,.., +... !..,.,, .: ,....
.\f. ,,-,.,-.,-,:
.,,, . l-.”-,~:. ,,.
.:..-. .......-;,:..:,---- ..
.....”...
.., -~~y.Ea~tm~7~“.~e”‘J~c:ohi-d lCenne~h7~~~ Ward “-”““
,. .“, ,..
., :,-.,..,. .“
~.-V ,.,. ,,,
...”.?
..
. . .
.,. . ,,. .. ”..”-” . . . .: ..
This note is the.fifth o-fa-seriescoveriag an ifives-
....
‘t:i’~~ti.tin.of a.numbqrof.related airfoils. It presgnts the
results obtainedfrofitests-’‘of‘agroup of..six low-cam3ered
-airfoils in,tjhe,var,iable-densitywind tunnel. The r.ue&i
‘eambor.lines are ideqffcal’:for’””the six,.ai.rf-o.ilsazzdare of
.. such.e form that th”qtiax$dtimmean.camber is1;2per cent of
tho ckord and’is at ‘apd”sition0,4 of tliochord beaind tho
loading edge. Tineairfoilsdiffer in t~l?ckriossOnly, tho
maxinum-thickposs/chordratios being
0.18, .an’d0“*21a’
0-06, 0.09, 0.12,
0.15, Tho -rbsults havo boon presontod in
tho form of both infinitband finito aspect-ratiocharac-
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CL m~toristics. Tho valueS of ~Lorthis group of air-CDO ‘rein
foils aro among tho highest thqs far obtainod,the minimum
profilo drags being approxititolyequal to thoso for tho
symmetricalseriesof correspondingthickness,whilo the
maximun lift,coofficiontsare considerablyhfghor-
IiTRODU@?IOE
A large number of r’ela’tedairfoilsare being tes’tod
in the variable-densitywind tunnel of the NationalAdvi-
sory Committeefor Aeronauticswith a view to establish-
ing the relationbetween the geometricand the aSr”odynan-
.-
ic characteristicsof airfoilsat a high valqo ofthe
.QoynoldsI@bor+ Tho method efi-ploybd‘%odevolo”p”’thoair- - “—
‘ foils having varying.,,geo.motrigpropor$?esf~..descri~odin
detail in reforonco~1 and 2. BriGfly,the profiles aro
.-
obtainodby combiningcertain thicknessforms (roforonce
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1) with seve’ralrelated‘;eiill””ktiber.:l’$ibforms (reference
2), The airfoilsare rlesig.ndedby a numler of four dig-
its: the first indica~~s-t~emaximum rn~,ancamber, the sec-
ond.the posi~i.&~f ‘mixfmummeatiecambe~”,~&&,’:the last two
t“aemaximum thickness.
........... .....r.: ,:,.,.... .--,?~ .--.!-. -:,,,.’..“- :.’.:,.-..:..-!..:’-..;:.-..:.L:ti
Preliminaryresults+lr.e,ady~,publishedinclude those
for the six symmetricalN~’A~~.LA~‘airfoils,the 00 series
(reference1,); and thos,e,for,36 cambe,red~i,rf.oils,the
43 and S3 ‘serfes‘(refererice”~)fj%h’el45‘and65 serie&
(reference3), and the 44 and 64 series (reference4).
The resuits thus far““;oh%;&in’ed,some of which have
not been published,indicatethat low-camberedairfoils
are generallythe most efficient The,values of,.~.,,
CT max
#.,-
..-,.,. ,-,,,~.:..- .“...!:T.”.”,,-.
-J..— . for the ‘I’dwbc:mbeYe&.latrfoiKs.”~.e,part&dhereinCD .., ,. ,,,..,., -:,.:+.,. .....”-., .,,.’.-:.!.-:1.0 min .. ...-.’, ,. ...... . ‘;::.
(24 series) arg ,amo,ri~”‘~>,<-”hii~e~s”~,~t~~u$”””-~bi,‘,o ;~i,n~dand
the min,imum-profile-~r$@:”~,~opff~-ci~~nt’$.~~l,:&@~ro”xi;~ately
equal to t-hose’for ‘the”.Svmlh,?t.ti:i;ca.Z’:-98r,,i.e~,::bfcoiresporid-
ing thickness? ‘. ‘.,~j~:,,~:t;’’’..;~”~~~:’: “..’..-
.,.+~,.-.,’,i,~’~,:“.’”... ., .,..
The”d-ata ‘f,o~the..2”+s~%~e”’~~:~a~’r~~titi~‘ $de %’herefore
presented in this.repo”r,t”‘i-n’~,a,-m~’T,.Q,“.co~,lete form than ““,,
‘that..proviously’used..“For’t~~ c“dn’v&nionceof the design-
er and also to faoil:itatie:..aomgar:i.s~qs.between these“an,d‘
othor airfoildata, the res@ts are prosentidin the
standardgraphical:fo:ym.O .: .’‘.:,.:;?’
.;.,.- . .
,. “.,.:.,!...
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DESCRI~.TIOIJ(3;.&R~&M “
The 24-seriesairfoilswere derivedby combiningsix
relatedprofile thiclmes”sforus..(r,;eferonce1) with one
form of’mean camberline. The combinationwas made by “t-ne
mBtihoddescribedin reference2- The,..f,ormf t:ho.24-
seriesmean camberline is given by %-hefollowingequa~‘
t-tons: : ‘....’
,. !“
From x =.otox=o.4 From x = ‘0,4to”,x,= ‘1
2 .(.~+ 4X’”:,.5X2.)}.,Y=’.=-,& .(8x=.10x2.). ‘C”=J80 :; ,: . ,..,. .$ .,,, .%,.. . . . .’ : . . .. ,. ’”.’.,’, ., , .. . .,., ,, . ...”’. . . . . . .. . .. . .. . —. :-.-,, ~,.n- -,-:...,- ;.”..-.;.
The resultingordinatesfor the airfoilsare given in
Tables I to VI, and the profiles are shownin Figure 1.
1
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In addition to thoso tables of basic ordinatos,tho famil-
iar form of ordinatas,wh~ch tior,o..ttain.odat .thostanda-
rd stations,aro tabulatedin Ftgnros,6,to @,:$’C)g-O,thO’P
with outlino drawingsof tho profilo”s;From the”basic or-
dinates,5 by”30 in,chdurqluninairfoilswere macleas de-
scribedin reference1, and were used ‘forthe tests.
,,
. .
.TESTS MD RESULTS .
Routine tests”of the six airfoilsvero made in the
variable-densi%ywind tunnel at a ReynoldsNumber o,fap-
proximately3,000,000. Measurementswore t’akonof the
lift, drag, and pitching moment about tho qudrtqr-chord.
A.descriptionof tho tunnel and of tho method of testing
is given in refdronco1, .,.,
.
,’ ..,,,..!
.. Tho resultshavo @oon:,givonas coe.~ficients.”corr”ected,
after the nethod of reference5, togive airfoil charac-
teristicsfor infiniteaspectratio and aspect ratio 6,
Tables VII to XII present: lift coefficient-CL, angle
of attack for infinite’”aspectratio aoy profile-dragco-
efficient CDOJ and pitching-momentcoefficientabout a
point one-quarterof thb chord behind tho loading odgo
*ulc/4”Those data aro plottod in Figures2,3, and 4. The
characteristicsfor aspect ratio 6 “aregiven in Pigures 5
to 10 in which are plotted the lift coefficient CL? drag
coefficient %* L/D ratio, and center-of-pressureposi-
tionfor”.each”airfoil.
., ,.,.
.,
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- DISCUSSION .
.,
The”airfoil characteristicsaxe discussedwith re-
spect to their variationwith thicknessand also with re-
spect to lift or angle of attack- This discussionis giv-
en briefly as it fol~ows the ge”ueralprocedu:secIfrefer-
ences 1 to 4. In additionto this discussion,the rela-
tive merfts of these airfoilsaro shownby moans of a ta-
%le of the characteri~ticsusually employedfor this pur-
..pose.
Variationof the’aerodynamiccharacteristicswi’ch
thickness.-The variation of the minimumprofile-drag
coefficientwith maxinum thicknessis shown in Figure 11.
In this figure are plotted the values taken,from the
.4 N.A.”C!.A. TechnicalNote No, 404
fairedpr,o,filo-dragc~rvqs (fig.2) and the curvo.:x-.
pressed 3Y the bql+tion m
.
. .. .
,- ...:““ ... . :--
,,
CD “ ‘;=,0:0:065+ 0sO083t+ 0a0972t2‘,+”?’0 mili . .! ,“
.
,, ,, .,.. ... .
relatingthe mini”mumprofile-dragcoefficient (CDO) and
the rnaxinrum-thickness/chordratio (t), (R6ferenc~2.)
This equation,without the term k,- was developedin ref-
erence 1 to expressthe minimum dr,ag.,of,the-symmetrical
seriesairfoils. For the 24-series‘air’f’o~listilevalue of
the constant k, which dependson t>o camber,bocomos
negligible. r ..
..,:’
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As with the previouslytested‘airfoils;the sections
of moderate thicknessgive the hi’glidst“m-aximumlift cooi?-
.
—
fi.cients.A table of these coefficientstaken from 3’ig- —
“ u$o”3 is given belo~: “ .-”
,, ,.’.,.’
-3
.
c
Airf’o’ii;’:f;‘“c”j.m%x —.
,...
—
,. , ;2406” ,-~ool’ . . .,”
2409 : ‘li,5~ ~~ .
2432 1..59
2415 .“”,,~,55 ‘ “
..
2418 1.43
,, ,.~42~:“”,.’,1,*35.
,,. ,
... .
The variatioziof theslop”e’of’the lift curve with
thicknessis shown in Figure 12. T.hepointsQn ~i~o fig-
ure representthe slopes as measured in tho angle-of-attack
range near minimumprofile drag fo; an infinite-spanwing.
.. ... . .
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The pitching-momentcoofficiontsat zero lift are given
in the followingtable:”‘ “‘, .;”“ .
...., ,,..
c:o’ .
:-,
., &irTouil
.— -
2406 .-0.039
2409 - .044’ . .
2412 -=.042
2415
—
.040
‘2418 .038 /
2421 .036
\ CL maxThe variationof the ratio —CD with maximum
o mtn
—
u
.
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thiikti,os’s~‘$&~hti%i”in’.F~gur.b.-~3.- It!’;ia .lnt6.t9.s.t.iDg’.”to
note that;~.h-e’~”~AO~,’A~‘.~”~~9””givesa“..v&~u8:“b.f.L~9:for:.thfsl
ratio”,t~e‘highestvalue:”thathas bkbh.obta.itiedf.o~’’anj
a“irfoil”>ttitis”-’far’“tested”in.this tunnel”. ,“. .‘ ““ ::.-~.““
...’ -...:“. .[..,-
Variationof the aerodynamiccharacteristicswith“
-.
lift or angle ofattack.- The+variation,,of the.prQfilQ- .
drag coafficiontwlth lift coefficientis shown in Figure
2, and the variationof the additional-profile-dragcoef-
ficient (CDO- CDo rein) with lift is shown in Figure 14.
In”the latter figure is.-plottedthe curve:giv~qnby the j:
previouslyused equation (reference2), .,”,“ ‘“; ‘
.
,.
..
CDo = CD ‘h ‘ ‘“!.: ;},‘+0aQ062 (CL - CL’’opt)”
o min
.-
where % opt’ is the~optimum-liftcoefficientdefined as
the value of thelift copfficien’tcorrespondingto .ni.~i--.
mum profile drag.“Ref6renceto ‘thefigure shows th~t’ ~.~~
this expressionhulds very well for the present.seri.e%il-”-~;
.
,,
.-.,.
.’ ..-.>ki...
Theqloptfmumlift co&ffic,ientsf~r tke”24-sori6-’S~af.fi-.
foils are”given in the followingtalles ..?....,, .. ....
,, .,
. ,.,. . ,.:,- , .
Airfoil -CL opt
2406 0.23
2409 .19
2412 - .c16 . : ..:...,,-
2415 ‘“”I. .12
.,
.. ,.
. ,2418 ,e”og,“. ,.,.. ..
. 2421 “ .05“ .
.
.
.
The variation
o of attack is
of the pitching-mom
shown in Figure 4.
ant
As
coofficion
discussed
,t with
in theangl
procodingpublications,the memont is not constant about
t ho quartf3r-chordpoint but tends to be conStant about a
point displaced forward from it as indicatedin the fol-
lowing table:
Displacement
(per cent&~o&)Airfoil
2406
2409
2412
2415
2418
2421.
0.6
. 6
.?
.8
1.1
1.4
. . ,,-, ,, ,’,... . . . . ,-
,,,N,A..Q.A.:Technic.alN!o,ta:.NQ.404 : v
:. . . —.— —
.,. .,
,,,”,, , .. .“. ,.” . . . . . .., ;.,’, , ,. ,,
~ompari~’on”of the,airfoils.- The air~oiL:.character-
istics may=~~onvoniontly comparedby moans of tho
following,.t.ab~.~,.compilod.frorntho,data %a ‘tQo,,ppocpding
tablp.s,and”i’n’thb.c-ai,vo.~;givitig,”$,Mqjch,ar@c,~:g,r.~”~~~csusuv,...... ..
ally omployodfo,r.-this,purpo”s-o:.P: . :’..‘~,.;,.- ,...
-<
—
.4.
+--l---
24061.010.0070
24091.51 .Oow
24121.59 .0090
24151.55 .0099
24181.43 .0112
24211,35 .0127
. .
—.
t ““,.,.
‘, o
.,. $“
“!~N.s ~-...:~ “pg go .$.&
.$,. .~o
–145 -0.039
188 - .044
177 : .042
156 - .,040
128 _ ;038
106 - .036.
..
,..
. .
.. ..
..UI E,.+1
.+b
i, >,
,,”
... .
.:,
0.0072,]25*O
I“.fp.ai23.2.oo9i21.9-
.009920.8
.011219;4
,012?17.9
. .-—” T -.. —Thicknessc.~.at
--..-*.-:.L—
. . .. .
. Pi3roent.,;Percent
!!’“chord chord.
5.3 4.1
8.0 6.2
10.’78.3
13.4 1093
16.1 12.4
18.8 14.5
—— 136 4028 36’28 3528 3528 3429 34
.,
. .
,
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TABLE I
Ordinatesfor AirfoilN.A.C.A. 2406
(Dimensionsinper cent of chord)
—
UDuer surface
Station
1.159
2.378
4.845
7.330
9,825
14.833
19,85?
29.925
40.000
50,029
60.051
70.061
80.058
90.040
95.025
100.004
L.E. radius
Slope of radius
pasdng through
end of chord
Ordinate
.-.—
1.066
1.543
2s240
2.772
3.210
3.887
4.365
4.875
4.901
4s592
4.059
3.331
2.421
1.334
.724
.063
.394
2/20
8
Lower surface
Station
o
1.341
2.622
5.155
7.670
10.175
15,16’7
20.143
30.075
40.000
49.971
59.949
69.939
79.942
89”.960
94.97’5-
99.996
——
Ordinato
o—
-0.820
-1.059
-1.302
-1.414
-1.460
-1.449
-1.365
-1.125
.901
.704
.503
.331
- .199
.112
’086
.063
—
i
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TABLE II
Ordinatesfor Airfoil.N.A.C.A. 2409
(Dimensionsin per cent of chord)
Upper s
Station
1.113
2.317
4.768
7.245
9,737
14.750
19.785
29.887
40=000
50.044
60.076
70.092
80.087
90.060
95.037
100.006
L.E. radius
Slope of radius
passing through
end of chord
‘face
—.——
Ordinate
—
1.537
2.193
3.127
3.819
4.3?9
5.222
5.800
6.376
6.351
5.915
5.200
4.246
3,0’75
1.696 “
.923
.095
.887
2/20
.— --
Lower
Station
o—
1.387
2*683
5.232
7.’755
10.263
15,250
20.215
30.113
40.000
49.956
59.924
69.908
79.913
89.940
94.963
99.994
reface
Ordinate
0
-1.291
-1.709
-2.189
-2.461
-2.629
-2.784
-2.800
-2.526
-2.351
-2.027
-1.246 ,
.853
.474’
.285
.095‘
.
.
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TABLE III
Ordinatesfor AirfoilN.A.C.A. 2412
(Dimensionsin per cent of chord)
Upper surface Lower surface
Station Ordinate Station Ordinate
1.067
2,256
4.690
7,160
9.650
~.4*567
19.713
29.850
40.000
50.059
60.101
70.122
80..116
90.080
95.049
100.008
L.E, radius
Slope of radius
passing through
end of chord
2.009
2.845
4.013
4.865
5.545
6.554 .
7.231
7,875
7.803
7.238
6.340
5.163
3.729
2.058
1.124
.126
1.5’76
2/20
o
1.433
2,744
5.310
7.840
10.350
15.333
20.287
30.150
40.000
49.941
59.899
69.878
79.884
89.920
94.951
99.992
0
-1.763
-2.361
-3.075
-3.507
-3.795
-4.116
-4.231
-4.125
-3.803
-3.350
-2”.784
-2.163
-1.507
.836
;486
:126
N,A.C.A. TechnicalNote 2T0.40=4
TABLE IV
Ordinatesfor Airfoil lY,A.C.A. 2415
(Dimensionsillper cent of chord)
—
Upper surface
—.
Station
—.
1.022
2.195
4,612
‘7.075
9.562
14.583
19.642
29.813‘
40.000
50.074
60.127
70.153
80.145
90.100
95.062
100.011
L.Z!.radius
Slope of radius
passing through
end of chord
Ordinate
2.480
3.496
4.898
5.912
6.715
7.889
8.663
9.376
9.254
8.563
7.481
6.0?7
4.385
2.419
1.328
.158
2l 454
2/20
11
. ..—
Lower
—
Station
0
1.478
2.805
5.388
7.925
10.438
15.417
20.358
30.187
40.000
.
49.926
59F873
69.847
79f855
89.900
94.938
99.989
Irface
—.
Ordinate
o—
-2.2S4
-3.012
-3.960
-4.554
-4.965
-5.451
-5.653
-5.626
-5.254
-4.675
-3.925
-3,Q77
-2,163
-1.197
.690
.158
.
.
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TABLN V
Ordinatesfor AirfoilN.A.C.A. 2418
(Dimensionsin per cent of chord)
12
Upper surface
Station
.976
2.134
4.535
6.990
9.4’75
14.500
19.570
29.7?5
40.000
50.088
60.152
?0.183
80.1V5
90.121
95.074
100.G13
L.N. radius
Slope of radius
passin~ thrf;ugh
end of chord
Ordinate
2.952
4.145
5.784
6.958
?.879
9.224
10.095
10.8’75
10.’702
9.886
8.622
6.992
5.042
2.781
1.526
.189
3.549
2/20
Lower i
Station
o
1.524
2.866
5.465
8.010
10.525
15.500
20.430
30.225
40.000
49,912
59.848
69.817
‘79.825
89.879
94.926
99.98’7
.rface
Ordinate
o—
-2.706
-3.661
-4.846
-5.600
-6.129
-6,786
-’7,095
-’76125
-6*’702
-5.998
-5.066
-3.992
-2.820
-1.559
.
..— .
.
.
t
..
.
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TABLE VI l
“Ordinatesfor AirfoilN.A.C.A. 2421
‘(Dimensionsin per cent of chord)
Upper surface
Station
.930
2.073
4.458
6.905
9.387
14.416
19.499
29.738
40.000
50.103
60.178
70.214
80.204
90.141
95.086
100’.015
L.E. radius
Slope of radius
passing through
end of chOrif
Ordinate
3,424
4.796
6,665
8.005
9.046
10.555
11.526
12,375
i2.155
11.208
9.761
7.906
5.697
3.143
3.726
.221
4.830
2/20
Lower surface
Station
(1
1.570
2.927
5.542
8.095
10.613
15.584
20.501
30.262
40.000
49.897
59.822
69.786
79.796
89.859
94.914
99.985
Ordinate
o
-3.178
-4.312
-5.727
-6.647
-’7.296
-8.117
-8.526
-8.625
-8.155
-’7.320
-6.205
-4.906
-3.475
-1.921
-1.088
.221
.
l
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TABLE VII
AIRI?OIL:N.A.C.A.2406
Average ReynoldsNumber: 3,120,000
Size of model: 5 by 30 inches
Pressure, standardatmospheres: 20.7
Test No.: 665 Variable-DensityTunnel. Sept. 8, 1931.
-—
CL
--——.———
-0.483
.182
.026
.131
.28?
.437
.74?
.936
1.012
.993
.927
.902
——-—-
--—.
._LQ&d_
-6.5
-3.4
-1.9
.4
1.1
2.6
5.6
9.0
12.8
16.8
21.1
27.1
0.0197
.0084
.0075
.0071
.0069
.0077
.0101
.
.0676
.1903
.2920
.3686
.4838
14
c’
‘c/4
-0.038
.040
.039
.039
.038
.037
.039
.039
.098
.145
.162
.175
———— .——
.
.
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TA3LE VIII
AIEG?OIL:N.A.C.A.2409
Average ReynoldsHurnber: 3,110,000
Size of model: 5 by 30 inChOS
Press-ue, standardatmospheres: 20.8
Test No.: 666
—....-..— .—
CL
-0.172
,018
.138
.291
,449
.750
1.054
1.339
1.461
1.513
1.414
1014.5
.933
. ——
Variable-DensityTunnel. Sept. 9, 1931
(de~;ees)
-3.5
-1.9
.4
1.1
2.6
5.6
8.6
11.7
13.4
14.2
15.5
20.4
27.0
—
CD
o
.—
0.008’7
.0082
.0080
.0081
.008’7
.0103
.0139
.0204
.0269
.0316
.0912
.3192
.4776.
15 .
—-——. —
I
%c. /4
-——
-0.045
.044
.043
- .042
- .041
.042
.042
.045
- .046
A l 048
,-085
.144
.167
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TABLE IX
AIR.l?OIL:N.A.C.A.2412
Average ReynoldsNumber: 3,020,000
Size of model: 5 by 30 inches
Pressure,standardatmospheres: 20.6
Test No,: 667
-.— ——-———-
CL
.——-——
-0.178
.026
.133
.288
.439
.744
1.049
1.328
1l 457
1.566
1.589
1.307
1.003
——-——— ..-.
16
Variable-DensityTunnel. Sept. 9, 1931
ao(degrees)
-3.4
-1.9
.4
1.1
2.6
5.6
8.7
11.8
13.4
15*O
15.8
19.8
26.8
————-———
0.0096
.0092
.0090
.0091
.0095
.0110
.0143
.0201
.0261
.0352
.0422
.2269
.4189
——-- —————-.
.——— ———_-—
/
‘c/4
-0.043 /
.042
- .041
,040
- “.039
.039
.039
.041
v .043
. .043
.045
6113
.161
.———— ————
.
.
..
. N.A.C.A. TechnicalNote No. 404
TABLE X
AIRFOIL: N.A.C,A.2415
Average ReynoldsNumber: 3,060,000
.
Size of model: 5 by 30 inches
Pressure, standardatmospheres: 20.8
Test No.: 668 Varia%le-DensityTunnel. Sept, 10, 1931.
--—— —--—
CL
-—- ——______
-0,169
.016
.136
.28’7
.436
l741
1.030
1.310
1.431
1.529
1.545
1.485
1.393
1.064
(de~;ees)
—--——— .
-3.5
.
-1.9
.4
1.1
2.6
5.6
8.7
11.8
13.5
15.1
16.4
17.3
19.6
26.6
————-———
—————--— .
CDO
————-- —----- ._.
0.0104
.0100
.0099
.0099
.0106
.0120
.0153
.0216
.0270
.0377
.0631
.1066
.1858
.3818
—— ————.
17
-0.042
‘-
.040
.039
.037
.036
.034
.034
.036
.036
.039
.051
.065
.091
.140
.—.——
.
.
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TABLE XI ‘
AIRFOIL:N.A.C.A.2418
Average ReynoldsNumber: 3,060,000
Size of model: 5 %y 30 inches .
Pressure,’standardatmospheres: 20.8
18
Test No.: 669
——.- -—— —
CL
——————.—
-0.158
.011
.142
.293
.438
.736
1.020
1.278
.
1,433
1.391
1.354
1.102
.— -.
Variable-DensityTunnel. Sept. 11, 1931
ao(degrees)
.-———-—---- ..
-3.5
=2.0
.5
1.1
2.6
5.?
8.8
11.9
15.4
17.6
19.7
26.5
CDO
.—-_-_——__
0.011’7
.0113
.0112
.0115
.0118
.0136
.0173
.0259
.0639
.1295
.1855
.3610
——————— .—
c’
me/4
-——-————— ——
.
.———
-0.039
.038 ‘
.036
.034
.032
.030
.027
.028
.041
.063
.080
,125
——
.
..
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TABLE XII
AIRFOIL!N,A,C,A 2421
Average ReynoldsNum%er: 3,000,000
Size of model: 5 %y 30 inches
Pressure, standardatmospheres: 20.6
Test No.: 670 Variable-DensityTunnel. Sept. 11, 1931
CL
-0.171
.022
.125
.271
.418
.698
.975
1.222
1.347
1.340
1.321
1.116
———
ao(degrees)
-3.5
-1.9
.4
l.i
2.,7
5.8
8.9
12.1
15.7
17.7
19.8
26.5
CDO
0.0133
.0128
.0127
“.0131
.0136
.0160
..0201
.0294
.0813
.1284
.1781
.3348
.—-.--—
Ci
‘c/4
-----
-0.039
.036
.033
- .031
.029
.025
.023
.024
.043
.057
.072
.112
.
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